In this paper we discuss a relation between an EPR correlation and an interference fringe by a double slit. In the double slit experiment if we detect which slit a particle choose an interference fringe of the double slit disappeared. On the other hand in EPR correlation a pair of particles has correlated positions. So if we detect one particle's position the other's interference fringe of the double slit disappeared. But if we destroy an information of a position of one particle the other's interference fringe of the double slit will appear.
Introduction
In 1927, Einstein discussed with Bohr about a double slit experiment. In 1935, Einstein, Podolsky and Rosen (EPR) [1] proposed a famous experiment involving a system of two particles spatially separated but correlated in position and momentum.
In this paper we discuss about an relation bitween the double slit experiment and the EPR experiment.
An experimantal setup
In 1998 B.Dopfer performs an experiment. In this experiment he combinate the double slit experiment and the EPR experiment.
This experiment is introduced by Zeilinger [2] . I quote his paper below.
A recent experiment (Dopfer, 1998) used the so-called process of parametric down conversion to create entangled pairs of photons where a UV beam entering a nonlinear optical crystal spontaneously creates pairs of photons such that the sum of their linear momenta is constant. In type-I parametric down conversion, the two photons carry equal polarization. Parametric down conversion is discussed in somewhat more detail below. Although the experimental situations are different, conceptually this is equivalent to the case discussed above.
In this experiment, photon 2 passes a double slit while the other, photon 1, can be observed by a detector placed at various distances behind the Heisenberg lens which plays exactly the same role as the lens in the gamma-ray microscope discussed by Heisenberg (1928) and extended by Weizsächer (1931) .
If the detector is placed at the focal plane of the lens, then registration of a photon there provides information about its direction, i.e., momentum, before entering the lens. Thus, because of the strict momentum correlation, the momentum of the other photon incident on the double slit and registered in coincidence is also well defined. A momentum eigenstate cannot carry any position information, i.e., no information about which slit the particle passes through.
Therefore, a double-slit interference pattern for photon 2 is registered conditioned on registration of photon 1 in the focal plane of the lens. It is important to note that it is actually necessary to register photon 1 at the focal plane because without registration one could always, at least in principle, reconstruct the state in front of the lens. Most strikingly, therefore, one can find out the slit photon 2 passed by placing the detector for photon 1 into the imaging plane of the lens. The imaging plane is simply obtained by taking the object distance as the sum of the distances from the lens to the crystal and from the crystal to the double slit.
Then, as has also been demonstrated in the experiment, a one-to-one relationship exists between positions in the plane of the double slit and in the imaging plane and thus, the slit particle 2 passes through can readily be determined by observing photon 1 in the imaging plane. Only after registration of photon 1 in the focal plane of the lens is any possibility to obtain any path information from photon 1 irrecoverably destroyed.
If a sender set a lens a receiver can detect an interference fringe of a double slit. If a sender remove a lens a receiver can not detect an interference fringe of a double slit. So if we correspond an existence of interference pattern to a bit 1 we can send an information. If we use two pairs of photons we can communicate each other.
Discussion
If we send 1,000,000 photons per 1 sec we can determine there is an interference fringe of photon 1 or not in 1 sec. So we can receive an information of 1 bit per 1 sec.
If the distance between the sender and the receiver is over 300,000 km the communication provides a serious problem. It is a time paradox. But I think the serious problem do not appear because the probability amplitude of the event is very small.
We need to perform the experiment. We may not be able to send the information by uncertainly principle.
